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Protease Detection Kit 

• For detection of serum protease 
activity 

• For quantitative estimation of 
proteolytic activities of trypsin, 
a-chymotrypsin, pronase and other 
proteolytic enzymes. 

• For detection of contaminating 
protease activity in purified protein 
or nucleic acid preparations. 

The Bio-Rad Protease Detection Kit consists of 100 Substrate Cell 
Tablets, 10 polystyrene diffusion boxes, 2 vials of 5 mleach of a: 
positive control serum containing plasminogen; urokinase and an 
instruction manual. 

The determination of proteolytic activity is often estimated using 
protein substrates,, requiring tedious: acid precipitation and 
measurement ofi the absorbance of the acid soluble fragments.. 
With the continuing'discovery-of new types of proteases and the 
study of their biological properties, there is a need for convenient! 
and sensitive assays for proteolytic activity.. 

Bio-Rad’s Substrate Gell Tablets provide a rapid, convenient! 
method for preparing agar diffusion plates for use in the detec¬ 
tion of serum protease activity. The tablets produce a l°/o agar 
gel containing, a bovine casein preparation in a Tris buffered 
physiological saline solution at pH 7.2. Protease diffusion into 
the substrate gel is accompanied by digestion of the casein. This 
forms a transparent ring around the sample wells iii a turbid geh 
*e size of the ring is a measure of the proteolytic activity of the 
..ample. 1 

In addition, this method provides a sensitive assay for the detec¬ 
tion of other proteases, such as trypsin, a-chymotrypsin and pro¬ 
nase. Figure 1 shows the diffusion pattern observed using several 
trypsini concentrations. Similar patterns were obtained for 
a-chymotrypsin and pronase. The sensitivity of this assay using 
trypsin is similar to that reported by Sevier, 2 using l2 M labeled 
solid phase protein substrates, but the Bio-Rad protease assay is 1 
more convenient and does not require the preparation of;radioac¬ 
tive substrates. 

Applications 

Figure 2 illustrates the relationship between the ring diameter and 
the logarithm of the trypsin concentrat ion applied to the gel. 

A quantitative determination of the concentration of trypsin 
could thus be obtained for samples containing from 2.5 to 20 pg 
trypsin/ml solution. Trypsin activity could also be detected for 
samples containing from 0:5 to 1.0>g trypsin/ml, although the 
relationship of ring diameter to the logarithm of trypsin concen¬ 
tration was not linear for this lower concentration range. 
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Using this assay, protease activity has been delected in commer¬ 
cial preparations of neuraminidase and rabbiti antisera directed 
against human:serum proteins. Proteolytic activity was detected 
iiuboth partially and highly, purified preparations of Clostridium , 
perfringens neuraminidase from two suppliers (Figure 3),. This, 
assay, therefore, should provide a convenient and sensitive 
method for detection of the contamination! or removal of pro¬ 
teolytic activity from neuraminidase,, for use in the study of cell 
surfaces or the function of glycoproteins. 



Fig. 1. Determination of trypsin activity. Aliquots (20*d) of trypsin solutions, 
ini0J05M Tris HCi, pH 7 5...0SM CaCU aonlaining 0 5 (A), 1 lO (B), 2.5(C); 5.0' 
(0), 10 (E)and 20 pg trypsin/ml (F) were inn whaled for 24 hours at 22°C and 
overlay.ed with 3% acetic acid' 
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Fig. 2. Relationship of ring diameter to trypsin concentration. 

Aliquots (15/J) of trypsin solutions 'Containing from 2.5 to 20 pg tryp- 
sin/fnl0.05M Tris-HCI pH 7 5. .05M CaCI 2 were incubated for 24 
hours at 22”C. The gels were overlayed with 3% acetic acid and the 
ring diameters were measured. The specific activity of the tlrypsih 
was 3.3 pmoles/min/mg using N benzoyl-DL-argihine-p- 
nitroanillde HGI(BAPNA) 3 
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Fig. 3. Prolease activity of commercially available neuraminidase prepare* 
tldns. Aliquots of neuraminidase solutions: (25 /il) in 0.01M K 2 HP0 4!l 
pH 7.25, 0.15M NaGI were incubated for, 24 hours at 22°C and overlayed 
with 3% acetic acid) Sample 1: partially purified neuraminidase (1.51 
units/mg protein): containing 15 units/ml: Sample 2: highly purified 
neuraminidase (28 units/mg protein) containing: 20 units/ml; Sample 3: 
highly purified neuraminidase (1ii:9;unltS/rng) cont&inihg 11.9 unlts/ml. 


Procedure for Protease Detection 

1. Place two Substrate Gel Tablets in an 18 x 150 mm test tube 
and add 10 ml water. Allow the tablets: to hydrate for 15 
minutes at room temperature, then vortex the mixture 
thoroughly to obtain complete suspension of the tablets. 
Failure to adequately solubilize the substrate (casein) and^buf- 
fer,components before heating will result in a heterogeneous 
pi ate. 

2. Heat the suspension in a boiling water bath untlll the agar 
dissolves completely (3 to 5 minutes). Vortex the solution and 
visually check that all I solids have dissolved. (Note: Safety 
glasses should be worn when vortexing to avoid injury if the 
heated agar is spilled during mixing. The mouth ofi the tube 
should be tilted slightly away from the user during.vortexing.) 
Do not overheat the agar melt once the casein has dissolved, 
as prolonged heatingcan result in precipitationiof the casein. 
Cool to about 55°C. 

3. Carefully pipet the hot agar meltonlo a plastic diffusion plate, 
and allow the solution to cool undisturbed to room 
temperature. 

4. After the gel has set'and cooled to room temperature, punch 
2 01o 4.0 mm diametersampte wells in the gel 

5. Using: a micropipet,, fill the sample wellS with: 5 to 15 pi of 
sample. 


Procedure for Activation of Serum 
Plasminogen with Urokinase* 

1. Dissolve the urokinase sample in 0.01M K 2 HP0 4i pH 7.25, 
containing 015M NbCliand 1 mg:bovine serum albumin/mi to 
give a solution containing 30010 500'Ploug units/ml. 

2. Combine 15 pi of urokinase solution withi15.pl of serum sample 
and let stand 30 minutes at 20-25° C. 

3. Apply 5 to.25.pl of the urokinasedreated sample to a protease 
detection gel prepared according to steps 1-4 in the 
"Procedure for Protease Detection" section. Also apply 
separately, an; untreated aliquot!of the serum to determine the 
amount of endogenous plasmin present in the serum. 

4. Incubate the gel 16 to 24 hours at 20-2-5*0, and terminate the 
plasmin activity by overlaying the geliwith 3% acetic acid for 
10 minutes. 

5. Rinse the gel with water and measure the diameter of the rings. 

‘ Most! sera; show proteolytic activity only after incubation with 

urokinase, an enzyme known tb convert plasminogen to plasmin. 
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6. Incubate the plates at 20 J 25°C for 16 to 24 hours. (Incubation 
time may be lengthened for increased sensitivity. Alternatively, 
the substrate tablets can be dissolved in 15 ml water to pro¬ 
duce a thicker gel, whichican accept sample volumes of 25 pi 
per well.) 

7. Termination of the protease digestion and enhancementof the 
rings is accomplished by overlaying the plate withia solution of 
3% (v/v) acetic acid. After lOminutes the plate can be rinsed 
with water and the diameter of the rings measured. Qualitative 
protease detection may not require fixing, 
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Ordering Information _ 

Catalog 

Number Product Description _ 

£5 500-0010 Protease Detection Kit, 

sufficient for at least 500 
detections or 250 quantitative 
determinations. 

< 3 > 500-0003 Urokinase, 1,000 Ploug units, 

sufficient for 250 plasminogen 
detections. 

170-4029 Gel Puncher, 4 mm diameter 

170-4030 Gel Puncher Set, 1 each of 2,2.5* 

3 and 4 mm diameters 
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